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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
la 10371 1.1 0.9 3 38 98.6
1bi 9443 0.7 0.4 1 72.3 89.8
1bii 9792 0.7 0.7 2 34.1 93.1
lci 10206 2.2 0.7 3 74.1 97
1cii 10252 0.9 0.5 2 46.7 97.5
2a 10405 2 0.9 3 66.1 98.9
2b 9996 1.6 0.8 2 80.4 95
2c 9926 1.5 0.8 2 73.1 94.4
3a 10284 2.2 1 3 72.5 97.8
3b 8683 0.2 0.5 2 11.7 82.5
3ci 9820 0.8 0.4 1 82.5 93.3
3cii 9624 1 1 2 48.2 91.5
3ciii 9169 0.8 0.9 2 40.8 87.2

4 9738 3 1.4 6 49.8 92.6
Sai 10256 2.8 0.6 3 94.1 97.5
Saii 9112 0.1 0.4 2 5.2 86.6
Sbi 7623 0 0.2 1 2.7 72.5
Sbii 9679 1.6 0.8 2 78.3 92
Sbiii 8694 0.8 1 3 27.8 82.7
6ai 9377 1.5 1.2 3 49.3 89.1
6aii 7432 0.1 0.3 1 12.4 70.7
6aiii 7989 0 0.2 1 2.7 76
6b 9029 1 0.8 2 47.7 85.8
7ai 10056 0.7 0.5 1 65.5 95.6
7aii 8162 0.2 0.4 2 10.6 77.6
7aiii 9240 0.3 0.4 1 27.7 87.8
7aiv 8394 0.6 0.5 1 64.4 79.8
7bi 10197 0.5 0.5 1 45.7 96.9
7bii 7857 1 1 2 52.1 74.7
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Marks Available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
4, Indicative content:
In the first 5 seconds (A to B) the car accelerates uniformly from
rest (0 m/s) to a velocity of 6 m/s.
From B to C takes 15 s (i.e. 5 to 20) travelling at a constant velocity 3 3 6 3
of 6 m/s.
From C to D the car has a constant deceleration from 6 m/s to rest
over 10 s.
5-6 marks
Comprehensively describes all three parts of the motion in detail
and includes all values relevant to the motion.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.
3-4 marks
Comprehensively describes two of the parts of the motion in detail
with some values or limited description of all three parts with some
values included.
There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.
1-2 marks
Gives a limited description of one or two parts of the motion or
description given of all parts with no data included.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
Question 4 total 3 3 0 6 3 0
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Sticky Note

There was no use of acceleration or deceleration in the answer.  The speed of          6 m/s is achieved from rest at a constant rate, not an increasing one and a similar mistake is made when referring to the deceleration part. Values are included for durations or times, therefore 4 marks were awarded.













Sticky Note

This is a very good answer to the question in that it contains a full description of the motion including the constancy of the acceleration and deceleration in relation to the diagonal straight lines.  All the velocity values are quoted and the durations of each of the three parts.  The full 6 marks were awarded.













Sticky Note

There is mention of constant speed so 1 mark was awarded.
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4. The velocity-time graph shows the motion of a car for a time of 30s.

Velocity (m/s)

A B C

6 / \
/ \
/ \
4 / \
/ \
/ \
2 / \
/ \
/ \

oLA DN,

0 5 10 15 20 25 30

Time (s)
Use data from the graph to describe the motion of the car. [6 QER]

No calculations are required.
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5 | ()

(i)

In order: D, C, A, B

3 marks for all 4 correct
2 marks for 2 or 3 correct
1 mark for 1 correct

(ii)

Radon gas section would be smaller (1)

but every other section would be larger (1)

N.B. to award any marks section (owtte) must be stated at least
once

(b)

Count rate / activity / number of undecayed particles / number of
nuclei / number of atoms

(ii)

50 (1)
25 (1)

(iii)

Nucleons — 210 (1)
Protons - 84 (1)
Neutrons - 126 (1)

Question 5 total

11
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Sticky Note

The key is correct - 3 marks.



Sticky Note

There is no mention of the SECTORS of the pie chart are affected - no marks here.








Sticky Note

The student knows their nuclear structure - full marks.



Sticky Note

Repeated halving was no problem for this candidate - 2 marks.



Sticky Note

Would have liked to see the number of nuclei but this was given the mark.













Sticky Note

No marks for this part.  There is no reference to sectors of the pie chart.



Sticky Note

Full marks awarded for the correct order.








Sticky Note

Nuclear structure - no marks given for this answer.



Sticky Note

2 marks awarded for correct repeated halving.



Sticky Note

Activity is acceptable but not radioactivity - no marks.













Sticky Note

D and B are in the correct places - 2 marks.



Sticky Note

The important point here is that the answer refers to sections of the pie chart and identifies that the radon one would be reduced in size.  Unfortunately the student doesn't realise that the total must be 100% of the chart.








Sticky Note

It is not the half-life that halves - no marks.



Sticky Note

Repeated halving has been achieved successfully - 2 marks



Sticky Note

The 84 value is the only correct one.
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Examiner

|
5. (a) The pie chart shows the percentages of background radiation from various sources for o

an area of Cornwall in the UK.
(i) Use the following information to complete the key for the pie chart. [3]
Around 50 % of background radiation comes from radon gas.
25% comes from ground and buildings and medical together.
15% comes from cosmic rays.
10 % comes from food and drink.

Key for pie chart

Source of
background
A radiation

Letter on
pie chart

Radon gas

D Food and
drink |

Ground and
buildings
B and |
medical

Cosmic
rays | o

(i) The background radiation from radon gas in Mid Wales is smaller than in
Cornwall.
The background radiation from all other sources remains the same.

Alan states that the pie chart for Mid Wales would be the same as the one above.
Explain whether you think that Alan is correct. [2]

12

© WJEC CBAC Ltd. (3430U60-1)





13

(b) The isotope polonium-210 has a half-life of 140 days.
It is a source of alpha radiation.
2004 of polonium-210 is stored in a locked cupboard.

(i) The mass of the polonium-210 halves in 140 days.
State one other quantity that halves in that time. 1]

(i) Complete the table below to show how the mass of polonium remaining changes

with time. 14
Mass of polonium
Time (days) remaining

(9)
0 200
140 100

20

420

(i) Complete the following table, giving the numbers of particles in a nucleus of
polonium-210 (%9Po). [3]

Name of particles Number of particles in the nucleus

nucleons

protons

neutrons

13
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3. | (@

Orderis: B, C, A, D.

3 marks for all 4 correct
2 marks for 2 or 3 correct
1 mark for 1 correct

(b)

Any 2 x (1) from:
Move the ruler nearer [the spring]

- Clamp the ruler in place / ensure the ruler is vertical

- Use aruler marked in mm or with better resolution. Accept
measure in mm.

- Use a pointer [from the (bottom of the) spring to the ruler] Don’t
accept use a laser pointer.

Don’t accept repeat the experiment or use a metre ruler or use a

camera or more accurate ruler.

© | O

4[N]

(ii)

4 ecf

1)
=0.5 [N/cm] (1)

(iii)

400 g to 200 g (1)

So 8 cm goes to 4 cm (1) [so the claim is false].
Alternative:

Mass is half of 400 g (1)

So the extension is 4 cm (1) [so the claim is false].
Alternative:

2 cm is a quarter of the 8 cm extension (1)

so the force is 1 N/ mass of 100 g (1) [so the claim is false].

Question 3 total

10

10
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Sticky Note

The order is correct - 3 marks








Sticky Note

Improvements to the apparatus were required, so no marks were awarded for these answers.



Sticky Note

Perfect answers to all parts of this question - full marks.













Sticky Note

Full marks for the correct order.








Sticky Note

No marks for these answers which do not satisfy the mark scheme.



Sticky Note

Correct - 1 mark.



Sticky Note

To get an answer in N/cm, the needs to be used in the numerator giving an answer of 4/8 = 0.5.  No marks were given for this.



Sticky Note

A good clear answer to what was a tricky question.  Full marks.













Sticky Note

Letters B and D are the only ones in the correct position - 1 mark.








Sticky Note

No marks here.



Sticky Note

Parts (i) and (ii) not attempted.



Sticky Note

No marks for this answer.
















3. The diagram shows a spring being stretched by adding masses.
The spring is stretched within its elastic limit.

) .

Clamp stand E °
= Ruler
B with cm
B / scale
Spring — B
Masses -

(@) Part of the method used for investigating the extension of the spring is shown below.

METHOD
1. Record the original length of the spring.

2. Suspend the spring from the clamp and attach the 100g mass hanger.

Complete the method by writing the letters A, B, C, D from the table below into the
correct gaps in the method above.

Calculate the mean length for each mass added.

Record the new length of the spring.

Repeat step 4 until a total mass of 700g has been added.

o0 | m| >

Calculate the mean extension for each mass added.

[3]
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(b) One source of inaccuracy in this experiment is measuring the length of the spring.
State two ways this measurement could be improved. [2]

() The spring has an extension of 8cm when a mass of 4009 is suspended from it.

(i) State the weight of the 400g mass. [100g weighs 1 N] 1]

(i)  Use the equation:

weight

spring constant = ————
bring extension

to calculate the spring constant for an extension of 8 cm. [2]

Spring constant = .N/cm

(i)  John says that a mass of 200 g would stretch the spring by 2cm.
Explain whether his claim is correct. [2]
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